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(57)Abstract: 

PURPOSE: To provide a manufacturing device for a 
camshaft capable of fixing a camshaft component 
smoothly and reliably and capable of easily pressing the 
camshaft component into the camshaft when the 
camshaft component is pressed into the shaft body. 
CONSTITUTION: An operation rod 31 is moved in the 
direction perpendicular to the moving direction of a 
moving side clamp piece 28 by an air cylinder 22, the 
operation rod 31 coupled with the moving side clamp 
piece 28 in the inclined state by the prescribed angle 
against the moving direction of the moving side clamp 
piece 28 presses the moving side clamp piece 28 near to 
or apart from a fixed side clamp piece 28, thus a cam is 
clamped between the clamp pieces 28, or the clamped 
state is released. 
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* NOTICES * 

JPO and INF IT art not responsible for any 
denaees caused by the use o£ this translation* 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] By pressing a shaft body fit in the cam-shaft component formed separately from this shaft 
body It is the manufacturing installation of the cam shaft which attaches this cam-shaft component to the 
predetermined location of said shaft body, and was fixed. Two or more clamp members which carry out 
grasping immobilization of said cam-shaft component approach mutually. It is prepared free 
[ alienation ]. Among these clamp members to a movable side clamp member An operating rod carries 
out the predetermined include-angle inclination of the axis to the migration direction of said movable 
side clamp member, and is engaged free [ sliding ]. And the manufacturing installation of the cam shaft 
characterized by forming the drive which makes said operating rod move this operating rod in the 
direction which intersects perpendicularly in the migration direction of said movable side clamp 
member. 

[Claim 2] The manufacturing installation of the cam shaft according to claim 1 characterized by a clamp 
member consisting of two or more support rollers. 



[Translation done.] 
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* NOTICES * 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] By carrying out fitting immobilization of the cam-shaft component (for 
example, cylindrical sleeve for a cam or journals) especially formed in the periphery of a shaft body at 
another object with respect to the manufacturing installation of the cam shaft used for closing motion of 
a pumping bulb in the internal combustion engine etc., this invention is used when manufacturing the 
cam shaft with which both were united, and it relates to the manufacturing installation of a suitable cam 
shaft. 
[0002] 

[Description of the Prior Art] Generally the cam shaft used for closing motion of a pumping bulb in the 
internal combustion engine etc. is constituted by a cylinder-like shaft body and cam-shaft components, 
such as two or more cams prepared in the predetermined location of the external surface of this shaft 
body, and these cam-shaft components are formed in said shaft body of forging, casting, or cutting at 
one. 

[0003] By the way, as for the quality of the material originally needed for a shaft, and the quality of the 
material needed for a cam-shaft component, differing is common. 

[0004] For example, a shaft is asked for the quality of the material which was excellent in bending 
strength in twist strength, and a cam-shaft component is asked for the quality of the material excellent in 
abrasion resistance, and is further asked for the quality of the material which can attain lightweight- 
ization as the whole cam shaft. 

[0005] However, the ingredient excellent in all the above-mentioned fields must be selected from the 
cam-shaft component being united with a shaft body as it is the manufacture approach of such a cam 
shaft, and constraint increases in respect of the degree of freedom of ingredient selection, or cost. 
Furthermore, when the need of changing whenever [ cam-shaft component specification modification-, 
for example, profile / of a cam / or setting angle, ] arises, common-use-izing of a cam or a shaft body is 
impossible, a forging die and mold must be raised for every class, or cutting conditions must be 
changed, and there is fault that it cannot respond promptly to specification modification. 
[0006] So, in the former, the technique as shown, for example in JP,2- 150542, A is proposed. 
[0007] This technique performs plastic working to the predetermined location of the peripheral face of 
the cylinder-like shaft body 1, as shown in drawing 1 . While forming two or more protruding lines 2 
which have a bigger outer diameter than the outer diameter of the shaft body 1 along a hoop direction 
and forming the through tube 4 which, on the other hand, has the almost same bore as the outer diameter 
of said shaft body 1 for a cam 3 The spline 5 is formed in the inside of this through tube 4. In the 
through tube 4 of this cam 3 After making said shaft body 1 insert in, make the hoop direction of the 
shaft body 1 rotate a cam 3, and the hoop direction to the shaft body 1 is positioned. By pressing said 
cam 3 fit in the appropriate back to the plastic-working part of the shaft body 1 As shown in drawing 2 , 
the shaft body 1 and a cam 3 are mutually fixed by carrying out plastic deformation of said protruding 
line 2, and making both firmly engaged by said spline 5. 
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[0008] If it is in such a technique, while being able to attach alternatively the cam 3 which has various 
quality of the materials or profiles by fixing dimension relation between the bore of a through tube 4, 
and the outer diameter of the shaft body 1 to the shaft body 1, a cam 3 is only rotated, the relative 
position in the hoop direction to the shaft body 1 is only adjusted, and a change of whenever [ setting- 
angle ] can be made. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, when attaching a cam 3 to the shaft body 1, in 
such a Prior art, it is necessary to give great welding pressure to the shaft body 1 or a cam 3, and to 
restrain certainly the relative physical relationship of the shaft body 1 and a cam 3 under such high- 
pressure force, and to prevent the location gap with the cam 3 and the shaft body 1 at the time of press 
fit. 

[0010] And two or more cams 3 had to be attached in the shaft body 1, and since it needed to produce in 
large quantities, development of the manufacture device which can do these activities continuously was 
desired. Then, these people developed the manufacturing installation of a new cam shaft in view of said 
situation. And in case this invention presses a shaft body fit in a cam-shaft component at the target 
place, it is in smoothly and certainly being able to fix a cam-shaft component, and offering the 
manufacturing installation of the cam shaft which can press a cam-shaft component fit in a shaft body 
easily. 
[0011] 

[Means for Solving the Problem] In order to attain said purpose, claim 1 of this invention By pressing a 
shaft body fit in the cam-shaft component formed separately from this shaft body It is the manufacturing 
installation of the cam shaft which attaches this cam-shaft component to the predetermined location of 
said shaft body, and was fixed. Two or more clamp members which carry out grasping immobilization 
of said cam-shaft component approach mutually. It is prepared free [ alienation ]. Among these clamp 
members to a movable side clamp member An operating rod carries out the predetermined include-angle 
inclination of that axis to the migration direction of said movable side clamp member, and it is engaged 
free [ sliding ], and is in the drive which makes said operating rod move this operating rod in the 
direction which intersects perpendicularly in the migration direction of said movable side clamp member 
having been formed. 

[0012] And said cam-shaft component is a cam, or is a cylindrical sleeve for journals with which it is 
equipped if needed between this cam. 

[0013] Moreover, claim 2 of this invention consists of support rollers of plurality [ member / said / 

clamp ]. 

[0014] 

[Function] In the manufacturing installation of the cam shaft of claim 1 of this invention With a drive, 
an operating rod is moved in the direction which intersects perpendicularly in the migration direction of 
a movable side clamp member. The operating rod which engaged with the movable side clamp member 
where a predetermined include-angle inclination is carried out to the migration direction of a movable 
side clamp member by pressing a movable side clamp member and making it approach and estrange to a 
fixed side clamp member A cam-shaft component is grasped between each clamp member, or a grasping 
condition is canceled. In this case, since the operating rod which engaged with the movable side clamp 
member where a predetermined include-angle inclination is carried out to the migration direction of a 
movable side clamp member is pressing the movable side clamp member when grasping the cam-shaft 
component by said each clamp member, even if the driving force from a drive should be lost, a movable 
side clamp member does not move and the grasping condition of a cam-shaft component does not 
loosen. 

[0015] Moreover, in claim 2 of this invention, by constituting said clamp member from two or more 
support rollers, the frictional force of a cam-shaft component and a clamp member is reduced, a cam- 
shaft component is rotated smoothly, and positioning immobilization of the cam-shaft component is 
certainly carried out in the state of a predetermined posture. 
[0016] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



7/19/2007 



JP,07-246523,A [DETAILED DESCRIPTION] 



Page 3 of 8 



[Example] Hereafter, if one example of this invention is explained based on drawing 3 thru/or drawing 
11 , the manufacturing installation 10 of the cam shaft concerning this example As shown in drawing 3 
and drawing 4 , while the cam-shaft component fixed means (a cam fixed means is called below) 1 1 
which carries out grasping immobilization of the cam (a cam is illustrated as a cam-shaft component in 
this example) is established A conveyance means 12 to convey a cam intermittently to an attachment 
location with the shaft body S, The guidance means 13 which is established possible [ insertion ] to the 
cam fixed by said cam fixed means 1 1 in said attachment location, and is made to engage and release the 
end section of said shaft body S, By setting predetermined spacing, carrying out opposite arrangement to 
this guidance means 13, and turning and moving a grasping means 14 to grasp the other end of said shaft 
body S, and this grasping means 14 to said cam fixed means 1 1 A press means 15 to insert said shaft 
body S into said cam, and the rotation driving means 16 which gives rotation of the circumference of the 
shaft to said shaft body S, A plastic-working means 17 for it to be prepared in the direction which 
intersects perpendicularly with said shaft body S at the shaft free [ approach and alienation ], and to 
perform concavo-convex processing to the peripheral face of said shaft body S along a hoop direction, 
By migration means 18 to make this plastic-working means 17 displaced relatively along the die-length 
direction of said shaft body S, an outline configuration is carried out and it is attached to Pedestal B. 
[0017] Subsequently, if these details are explained, as said conveyance means 12 is shown in drawing 
5 , it is equipped on said pedestal B, and is constituted by the disc-like index table 19 which rotates 
intermittently, and the GIADO motor (illustration abbreviation) which drives this index table 19, and 
said cam fixed means 1 1 is formed in the top face (upper part in drawing 5 ) of said index table 19. 
[0018] Two or more (for example, eight pieces) these cam fixed means 11 are established on said index 
table 19 at the radial. Each cam fixed means 1 1 The base plate 21 fixed to said index table 19, The 
pneumatic cylinder 22 attached in the center-of-rotation side of said index table 19 of this base plate 21, 
While being arranged the support pipe 24 with which said base plate 21 and index table 19 are 
penetrated, and it is prepared free [ rise and fall ], and Cam C is laid in the upper limit section, and on 
said pedestal B The load cell 25 of the shape of a ring by which opposite arrangement was carried out at 
the lower limit section of said support pipe 24, While energizing in the direction which is infixed 
between said base plates 21 and said support pipes 24, and estranges said support pipe 24 from said load 
cell 25 It has the clamp device 27 which is operated by the spring 26 held in a predetermined rise 
location through the stopper ring 23, and said pneumatic cylinder 22, grasps the periphery section of 
said cam C currently laid on said support pipe 24, and restrains the rotation. 

[0019] 1 set of sliding blocks 20 mutually formed in the top face of said base plate 21 free [ approach 
and alienation ] through the guidance plate GA of a pair as this clamp device 27 was shown in drawing 6 
and drawing 10 , The piece 28 of a clamp of the pair of the shape of a V block attached in the upper 
limit section of these sliding blocks 20, It is equipped free [ sliding ] through the guidance plate GB of a 
pair on said base plate 21. It is constituted by the piece 29 of actuation which makes it move in the 
direction made to approach and estrange to the piece 28 of the clamp of others one of said piece 28 of a 
clamp when slid by said pneumatic cylinder 22. 

[0020] If it furthermore explains in full detail, the piece 28 of a clamp of said pair will be arranged so 
that each V groove may counter, and where the posture of the direction of the circumference of a shaft 
of said support pipe 24 is regulated, it will grasp said cam C among both these V grooves. 
[0021] Moreover, while either said sliding block 20 or the piece 28 of a clamp is made along with the 
guidance plate GA of a pair with the configuration which can slide freely in the actuation direction of 
said pneumatic cylinder 22, and the direction which intersects perpendicularly, another side of said 
sliding block 20 and the piece 28 of a clamp is made as [ fix / to a base plate 21 ], after sliding 
adjustment is carried out along with said both guidance plate GA. 

[0022] and the guide hole 30 which inclined to the actuation direction of said pneumatic cylinder 22 
forms in the sliding block 20 in which one [ said ] sliding is free — having — this guide hole 30 — said 
piece 29 of actuation — one — and fitting of the sliding of the operating rod 31 attached by inclining like 
said guide hole 30 is made free. 

[0023] Therefore, when said piece 29 of actuation is slid by the pneumatic cylinder 22 along with the 
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guidance plate GB of a pair, the sliding block 20 in which said sliding is free, and the piece 28 of a 
clamp are slid in the direction approached and estranged to the sliding block 20 and the piece 28 of a 
clamp of another side by collaboration operation with said operating rod 31 and guide hole 30. 
[0024] Moreover, as shown in drawing 5 , the distributor 32 which does distribution supply of the 
compressed air is formed in said pneumatic cylinder 22 at the center-of-rotation section of said index 
table 19. 

[0025] While this distributor 32 is fitted in the periphery of the supply tube 33 into which said GIADO 
motor is connected with and the compressed air which is the working fluid of said pneumatic cylinder 
22 is sent, and this supply tube 33 The atmolysis cylinder 34 which is fixed to said index table 19 and is 
a supply tube 33 and really [ said ] rotated, By being prepared in the location corresponding to said each 
pneumatic cylinder 22 of this atmolysis cylinder 34, and changing the supply direction of the 
compressed air to this pneumatic cylinder 22 The passage change valve 35 which changes the actuation 
direction of a pneumatic cylinder 22, the pneumatic cylinder with which the buttress plate 36 prepared in 
the upper limit section of said supply tube 33 is equipped and which drives said each passage change 
valve 35, or electromagnetism — it has composition equipped with the actuator 37 which consists of a 
solenoid etc. 

[0026] On the other hand, the guide rod 38 of the parallel pair penetrated up and down is formed in said 
pedestal B, and it is caudad equipped with said guidance means 13 from said pedestal B of these guide 
rods 38. 

[0027] This guidance means 13 is the abbreviation pars intermedia of the die-length direction of the 
slide plate 39 supported by each guide rod 38 free [ sliding ] in both ends, and this slide plate 39, and is 
constituted by the elevator style 40 prepared in the part located under said load cell 25 while it is 
established so that it may be built between said each guide rod 38 as shown in drawing 4 . 
[0028] The guide pipe 41 fixed to said slide plate 39 as this elevator style 40 was shown in drawing 5 , 
The rise-and-fall rod 42 with which this guide pipe 41 was equipped by penetrating free [ sliding ], It is 
attached in said guide pipe 41 at one, and has composition equipped with the pneumatic cylinder 43 
which slides said rise-and-fall rod 42 on shaft orientations. To the other end of said rise-and-fall rod 42 
The circumference of the axis is equipped with the engagement member 44 made to engage with the end 
section of said shaft body S (made to engage with shaft orientations by being inserted in the interior in 
this example since said shaft body S is formed in the shape of tubing) free [ rotation ]. 
[0029] This engagement member 44 and by being moved in the direction which projects from said guide 
pipe 41 according to an operation of said pneumatic cylinder 43 As shown in said drawing 5 , while 
being located to the location which penetrated the support pipe 24 which constitutes a cam fixed means 
1 1 by which it is located in the upper part, and the cam C currently supported by this By being drawn in 
said guide pipe 41 side, it is located inside said load cell 25. 

[0030] As shown in drawing 4 , said grasping means 14 is built into the rise-and-fall block 45 with 
which the guide rod 38 of said pair was equipped free [ sliding ] along the die-length direction of these 
guide rods 38, and as shown in drawing 7 , it is constituted by the Ayr chuck 46 which was prepared on 
the rise-and-fall rod 42 of said guidance means 13, and the same axle, and was prepared in the 
circumference of this axis free [ rotation ]. 

[0031] In the abbreviation pars intermedia of the die-length direction of the revolving shaft of this Ayr 
chuck 46, as shown in drawing 7 , the follower pulley 47 has fixed and this follower pulley 47 
constitutes said a part of rotation driving means 16. 

[0032] Said rotation driving means 16 is constituted by the criteria location detection device A 
established between the timing belt 50 ****(ed) by AC servo motor 48 with which said rise-and-fall 
block 45 was equipped in parallel with said Ayr chuck 46, the driving pulleys 49 which fixed to the 
output shaft of this servo motor 48, and these driving pulleys 49 and follower pulleys 47, and the 
follower pulley 47 and the rise-and-fall block 45. 

[0033] When the location detection pin 51 protrudes on said follower pulley 47, and a sensor 52 
counters, it comes to equip said criteria location detection device A said rise-and-fall block 45 and this 
sensor 52 detects the location detection pin 51, the criteria location of the hand of cut of the Ayr chuck 
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46, i.e., the criteria location of the circumference of the shaft of the shaft body S currently grasped, is set 
up. 

[0034] Furthermore, as shown in drawing 4 , said rise-and-fall block 45 and said slide plate 39 are 
connected with one with the tie rod 53 of a pair, are in the condition which held fixed spacing mutually, 
and are moved in the die-length direction of said guide rod 38. 

[0035] Therefore, the Ayr chuck 46 of the grasping means 14 and the engagement member 44 of the 
guidance means 13 are in the condition which held spacing mutually in the condition, i.e., the condition 
that the location of the rise-and-fall rod 42 was fixed, that migration of this engagement member 44 was 
restrained, and it is moved in one. 

[0036] As shown in drawing 3 , drawing 4 , and drawing 7 , by this example, the servo cylinder of a 
hydraulic drive is used, and the upper frame 54 held [ the upper edge of the guide rod 38 of said pair ] at 
said Pedestal B and predetermined spacing at one is equipped with said press means 15 so that it may 
become said Ayr chuck 46 and same axle. 

[0037] And it connects with said rise-and-fall block 45 through the connection member 56, and the 
output shaft 55 of said press means 15 moves said Ayr chuck 46 along with said guide rod 38 with the 
rise-and-fall block 45, as shown in drawing 7 , and it is made as [ stuff / the shaft body S currently 
grasped by the grasping means 14 / into the cam fixed means 11/ turn and ]. Moreover, the servo 
cylinder of said press means 15 is controlled by the hydraulic servomotor of the hydraulic circuit which 
is not illustrated, and, thereby, positioning of the vertical direction of said shaft body S is made. 
[0038] The base plate 58 with which the 2nd guide rod 57 of the pair set up in parallel was equipped free 
[ sliding ] with said guide rod 38 on said pedestal B as said plastic- working means 17 was shown in 
drawing 3 , The backup roller 59 of the shape of a cylinder supported possible [ an attitude ] by the 
location contacted to the peripheral face of the shaft body S which was supported by this base plate 58 
free [ rotation ], and was grasped by said grasping means 14, It has the sizing roller 60 of a pair with 
which many circumferential grooves were formed in the peripheral face. 

[0039] As said backup roller 59 is shown in drawing 8 , while being supported free [ rotation ] at the tip 
of a slide arm 61 While this slide arm 61 is held for the slide box 62 with which said base plate 58 was 
equipped, enabling free sliding By being slid by the oil hydraulic cylinder 63 infixed between said slide 
arms 61 and said base plates 58, as the chain line shows drawing 8 , it is contacted on one side face of 
the shaft body S currently held in the orientation. 

[0040] Moreover, as said slide box 62 is shown in drawing 8 , it is made in the sliding direction of said 
slide arm 61, and the direction which intersects perpendicularly that sliding is possible, and fine 
positioning to the direction mentioned above is performed by the fine-tuning device 64 infixed between 
said base plates 58. 

[0041] It is the treatment for amending the location gap with said backup roller 59 and external surface 
of the shaft body S, when it equips with the shaft body S with which outer diameters differ, and making 
positive contact perform which is considered as such a configuration. 

[0042] On the other hand, said base plate 58 is equipped with the slide box 65 which can slide in the 
sliding direction of said slide arm 61, and the direction which intersects perpendicularly freely, the 
swinging arm 66 of a pair is attached in this slide box 65, and the end section of these swinging arms 66 
is equipped with said sizing roller 60 respectively free [ rotation ]. 

[0043] Moreover, between said slide boxes 65 and base plates 58, the oil hydraulic cylinder 67 for 
sliding said slide box 65 is infixed, and said both sizing roller 60 is pressed by the front face of said 
shaft body S currently held in the predetermined location by the predetermined pressure according to an 
operation of this oil hydraulic cylinder 67. 

[0044] And said both sizing roller 60 is in the condition of having been contacted on said shaft body S, 
and mutual physical relationship is set up so that [ said shaft body S ] it may be located between both the 
sizing rollers 60, and so that these sizing rollers 60 and said backup rollers 59 may see from [ of the 
shaft body S ] an axis and may be located at each top-most vertices of an isosceles triangle. 
[0045] Moreover, it is the treatment taken in order to prevent that mutual physical relationship is set up 
and the part to which processing was performed with the sizing roller 60 will be made to transform this 
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by the backup roller 59 so that said sizing roller 60 and said backup roller 59 may serve as location 
shifted in the direction of an axis of the shaft body S in the condition of having seen from radial [ of said 
shaft body S ] as shown in drawing 9 . 

[0046] furthermore, in this example, to the side which is not equipped with said sizing roller 60 of said 
swinging arm 66 While the spring 68 which carries out relative rotation of said both swinging arms 66 is 
infixed in the direction which makes said both sizing roller 60 approach mutually By being screwed on 
one swinging arm 66 and made to contact the swinging arm 66 of another side, the aperture angle 
adjusting bolt 69 which sets up the maximum clearance of said both sizing roller 66 is formed. 
[0047] Said migration means 18 is constituted by AC servo motor 71 which is connected with said 
delivery bolt 70 and makes the rotation while being fixed to said pedestal B, as it is indicated in drawing 
5 as the delivery bolt 70 screwed on the base plate 58 of said plastic-working means 17, while being 
supported by said upper frame 54 and Pedestal B free [ rotation ]. And the hydraulic servomotor which 
drives the servo cylinder of said press means 15, AC servo motor 48 of the rotation driving means 16, 
and AC servo motor 71 of the migration means 18 When a control means (illustration abbreviation) 
controls based on the set point of the cam C fitting location to the shaft body S inputted beforehand, and 
a cam C position angle, respectively Positioning actuation to the cam C of the shaft body S, indexing 
actuation of angle of rotation of said shaft body S, and migration actuation in alignment with the shaft 
body S of said plastic- working means 17 are performed. 

[0048] Subsequently, if an operation of this example constituted in this way is explained, first, the 
pneumatic cylinder 22 of each cam fixed means 1 1 is operated, between the pieces 28 of both clamps is 
extended, after inserting Cam C among these and laying on the support pipe 24, a pneumatic cylinder 22 
is operated again and said cam C is fixed to a predetermined posture, in this case, for the sliding block 
20 in which one [ said ] sliding is free The guide hole 30 which inclined to the actuation direction of said 
pneumatic cylinder 22 is formed, this guide hole 30 — said piece 29 of actuation — one — and, since 
fitting of the sliding of the operating rod 31 attached by inclining like said guide hole 30 is made free 
The piece 29 of actuation is minded according to piston rod order ** of a pneumatic cylinder 22. When 
an operating rod 31 slides on the inside of the guide hole 30 formed in the sliding block 20 in which one 
[ said ] sliding is free by inclining to the actuation direction of said pneumatic cylinder 22 Approach, the 
sliding block 20 in which one [ said ] sliding is free is made to estrange to the sliding block 20 of the 
fixed condition of another side, and Cam C is grasped between the V grooves of the piece 28 of a clamp 
of a pair, or a grasping condition is canceled. Moreover, where said cam C is grasped between the V 
grooves of each of said piece 28 of a clamp Since fitting of the operating rod 31 is carried out to the 
guide hole 30 formed in the sliding block 20 by inclining even if the actuation load of said pneumatic 
cylinder 22 is lost, Moving in the direction which it is interfered by this operating rod 31 and the sliding 
block 20 in which said sliding is free estranges from the sliding block 20 of a fixed condition along with 
the guidance plate GA of a pair is prevented. Therefore, the fixed condition of the cam C grasped 
between the V grooves of each of said piece 28 of a clamp does not loosen. 

[0049] While making the Ayr chuck 46 of the grasping means 14 grasp the end section of the shaft body 
S after this actuation as shown in drawing 7 As shown in drawing 5 , by operating the pneumatic 
cylinder 43 of the guidance means 13 Make the rise-and-fall rod 42 insert in one of the cam fixed means 
1 1, the cam C currently fixed to this cam fixed means 1 1 is made to penetrate, and the engagement 
member 44 attached at the tip of said rise-and-fall rod 42 is made to engage with the other end of the 
shaft body S located in that upper part. In this condition, said shaft body S is pinched by the grasping 
means 14 and the guidance means 13 in those both ends. 

[0050] In advance of this, the plastic- working means 17 is moved to the predetermined location of said 
shaft body S by operating the servo motor 71 of the migration means 18 in the phase which grasped said 
shaft body S with the grasping means 14. 

[0051] Subsequently, where said shaft body S currently grasped by this Ayr chuck 46 by operating the 
servo motor 48 of the rotation driving means 16, and rotating said Ayr chuck 46 is rotated As the chain 
line shows to drawing 8 , with one oil hydraulic cylinder 63 of the plastic- working means 17 Both the 
sizing roller 60 is made to contact the flank of said shaft body S by the predetermined pressure by 
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operating the oil hydraulic cylinder 67 of another side at the same time it moves a slide arm 61 and 
makes the backup roller 59 at the tip contact the flank of the shaft body S. 

[0052] Consequently, concavo-convex processing of two or more articles is performed to the peripheral 
face of the predetermined location of the shaft body S over the perimeter with the sizing roller 60 in a 
sticking-by-pressure condition. In this case, since concavo-convex processing is performed with the 
sizing roller 60 of a pair, while the shaft body S can shorten the time amount which processing takes 
Since the sizing roller 60 of a pair is energized in the direction mutually approached with a spring 68 
While the contact force of both the sizing roller 60 by the oil hydraulic cylinder 67 can be amplified and 
the shaft body S can be firmly pinched between both the sizing rollers 60 Since the shaft body S is 
supported with both the sizing roller 60 and one backup roller 59, an alignment function can be given 
and the shaft body S can be certainly processed into homogeneity at the time of processing. 
[0053] After such processing is performed, by operating each oil hydraulic cylinder 63-67 of the plastic- 
working means 17 to hard flow While making each roller 59-60-60 estrange from the shaft body S and 
opening the circumference of this shaft body S greatly After making the time of the location detection 
pin 51 being detected by the sensor 52 into a zero and rotating said Ayr chuck 46 by the set point of a 
servo motor 48, rotation of the servo motor 48 of the rotation driving means 16 is suspended, and the 
predetermined location of the circumference of the shaft is made to suspend the shaft body S. 
[0054] By operating the servo cylinder of the press means 15 from this, the rotation driving means 16, 
the grasping means 14, the shaft body S, and the guidance means 13 are united, and are dropped, and 
said shaft body S is inserted into the cam C currently fixed to said cam fixed means 11. 
[0055] Although the part to which concavo-convex processing of the shaft body S was performed by 
being carried out by such actuation continuing is pressed fit in the inside of Cam C and both firm 
immobilization is made Whenever [ lower limit / of this shaft body S ] is controlled by operating the 
travel of the servo cylinder of said press means 15 corresponding to the location of concavo-convex 
processing by said plastic-working means 17. Moreover, it is detected by making the support pipe 24 to 
which the pressure at the time of press fit descends with Cam C contact a load cell 25. And when the 
pressure at the time of the press fit detected by said load cell 25 shows an unusual value, operation of 
equipment is stopped immediately. Furthermore, it is also possible to feed back the detection result to 
the press means 15, and to control said injection pressure. 

[0056] Thus, if immobilization of one cam C is completed, the pneumatic cylinder 22 of the cam fixed 
means 1 1 will be first operated to hard flow. After canceling immobilization of the cam C in a fixed 
condition, the shaft body S with which Cam C was unified is pulled out from the cam fixed means 1 1 by 
raising said rotation driving means 16, the grasping means 14, the shaft body S, and the guidance means 
13 with the press means 15. 

[0057] Subsequently, after operating the pneumatic cylinder 43 prepared in the guidance means 13, 
drawing the rise-and-fall rod 42 in a load cell 25 and canceling a superposition condition with this rise- 
and-fall rod 42, the cam fixed means 11, and the conveyance means 12, alignment of a cam fixed means 
1 1 by which the cam C like a degree is being fixed is carried out to said shaft body S by carrying out 
specified quantity rotation of the conveyance means 12 by the GIADO motor. Moreover, the plastic- 
working means 17 is moved in the vertical direction, and the predetermined location like the degree of 
the shaft body S (concavo-convex processing location) is made to agree with the servo motor 71 of said 
migration means 18 with this to the shaft body S which is returned and standing by to a zero (upper limit 
location). 

[0058] From this, while inserting the guidance means 13 into the cam fixed means 11 again The 
engagement member 44 is made to engage with the edge of the shaft body S. By the same actuation as 
the above-mentioned Perform concavo-convex processing with the plastic-working means 17 at the 
predetermined location of the shaft body S, and the include angle which fixes the cam C like a degree is 
further computed from the criteria location set up by said gage pin 51 and sensor 52. Based on the 
calculation result, the shaft body S is rotated by the rotation driving means 16. 

[0059] Henceforth, sequential immobilization of the cam C of the number of appointed numbers can be 
carried out to the shaft body S at an angle of predetermined by repeating the actuation mentioned above 
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the number of predetermined times. 

[0060] Thus, according to the manufacturing installation 10 of the cam shaft concerning this example, 
continuously, it is a position and two or more cams C can be fixed to the shaft body S at an angle of 
predetermined. 

[0061] Therefore, when it fixes to the shaft body S the cam C of the quality of the material which can 
respond on the occasion of modification of whenever [ fixed angle / of Cam C ] only by changing the 
rotation include angle of the shaft body S by the rotation driving means 16, and is different, and a 
different class, correspondence quick only by laying a cam C which is different to the cam fixed means 
1 1, and positive is possible, it applies to limited production with a wide variety, and sufficient 
effectiveness can be expected. 

[0062] In addition, many configurations, a dimension, etc. of each configuration member which were 
shown in said example are an example, and can be variously changed based on the class of the cam C to 
apply and shaft body S, or a design demand. For example, you may make it grasp said cam C by the 
peripheral face of the support roller 80 which can rotate a pair instead of the shape of a V quirk of the 
piece 28 of a clamp of a fixed side, as shown in drawing 1 1 . Moreover, the support roller 80 which can 
rotate a pair may be arranged instead of the shape of a V quirk of the piece 28 of a clamp which can 
slide freely (movable side). 
[0063] 

[Effect of the Invention] As explained above, claim 1 of this invention by pressing a shaft body fit in the 
cam-shaft component formed separately from this shaft body It is the manufacturing installation of the 
cam shaft which attaches this cam-shaft component to the predetermined location of said shaft body, and 
was fixed. Two or more clamp members which carry out grasping immobilization of said cam-shaft 
component approach mutually. It is prepared free [ alienation ]. Among these clamp members to a 
movable side clamp member An operating rod carries out the predetermined include-angle inclination of 
the axis to the migration direction of said movable side clamp member, and is engaged free [ sliding ]. 
Since it is in the drive which makes said operating rod move this operating rod in the direction which 
intersects perpendicularly in the migration direction of said movable side clamp member having been 
formed, and with a drive An operating rod is moved in the direction which intersects perpendicularly in 
the migration direction of a movable side clamp member. The operating rod which engaged with the 
movable side clamp member where a predetermined include-angle inclination is carried out to the 
migration direction of a movable side clamp member by pressing a movable side clamp member and 
making it approach and estrange to a fixed side clamp member A cam-shaft component is grasped 
between each clamp member, or a grasping condition is canceled. In this case, when grasping the cam- 
shaft component by said each clamp member The operating rod which engaged with the movable side 
clamp member where a predetermined include-angle inclination is carried out to the migration direction 
of a movable side clamp member Since the movable side clamp member is pressed, even if the driving 
force from a drive should be lost, a movable side clamp member does not move. In case the grasping 
condition of a cam-shaft component does not loosen upwards and a shaft body is pressed fit in a cam- 
shaft component, a cam-shaft component can smoothly and certainly be fixed, and a cam-shaft 
component can be easily pressed fit in a shaft body. 

[0064] Moreover, by constituting said clamp member from two or more support rollers, claim 2 of this 
invention can reduce the frictional force of a cam-shaft component and a clamp member, and can rotate 
a cam-shaft component smoothly, and can carry out positioning immobilization of the cam-shaft 
component in the state of a predetermined posture certainly. 
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*tttc<— X^U— h58i, CKC*— X"?Lx— K5 8 

aa(=atiSwfnr=3fei***i.f=Rtt«(o/<^ r v 

<<i>^<fa — 3 — 6 otfcfcjfci^-S. 

[O0 3 9] «rlEAv<7Tv^P — ^5 — 5 91*. 0 81= 
^J:5I=. X^ K7-A6 1 a>5fe«(=JiHEa«(=S: 
title. u0)^7-f K7-A6 14<. A 
IB"*— x:7u— K5 SIzS^tSftfcX^-T K>Ks/$X6 
2(c«»ittl=«j#i^*,t < i:tl=. ilEX7-f KT- 

As 1 twtH^— x^u— h5 stwAiz-frmztitzm 

Ey'J>if-6 3i:<fc-5rffl»itbti4Ci:l: < ty. 
0 8(ci3^rta«nf*-r,fe5ic % 5?tiiSi::fiH#**L-ci^ 
Svt7 h*i*S<D-Wffi[=&*£l±£;h.-5.i:5l=*o 

[0040] WJIEX^-r K*->?X6 2li, 08 

3 1=, frtBX^-f K7-A6 1 (DS»73(a]i:E 
ffi»pISfe«!:^*+t-C*5y. iWfB*-x:? 
U- h 5 8 t ami=*tt $ *lfc«KS«* 6 4 1= * o 



[0 04 1] CIOTJ: 3 •&<©!*. ng©*«S 

•v7'a-7-5 9i:v/t7 kttsnnmtoitLWfti 

[0 0 4 2] fT1B^-X^U-h5 81=1*. ttSB 

X7< K7-A6 K»S»*l6li:i«SE-r-S*ia](=fflillg 

-r -v ^ x 6 5 i= i±. - aa>m»7— a 6 6 *<at y fl- 
it fc*vc*5y. c+LC,©a»T-A6 6tf>-4S8»ic«rtB 

[0043] tfitBx^-f Kz-K-v^xesi^-x 
^U— (-5 8i:©rai=li, ffiiEX^-f K-f*^X6 5* 

y. :fl)i4Iv'J>?-6 7(9ttffll:*oT, KHEP5-9- 

K->-*7 h*{*S ©affile. Br5Sffi*T?fl>l££;tt<&.fc3 

[0 0 4 4] fit, fffIEllS-y--r 0 
I*. WllBv^^ h*<*SI=««*1±f,+tfctt«1?, 
-f^>^a-^-6orJH=lWIB^-v^ h*flcs*<tt«* 
1±f>*v-5«t:5(=. fro. cH^.ro+t-'T i^X^a— ^— 6 
otgHBA'vOT'-y^P— ^— 5 9tM, 

[0 0 4 5] B9l=*^-«fc3l=. KJlB-tK 

a— =j— 6 0t«rlB/<-vf T*v^n— 7— 5 9tii. flfr 

S(Dtt«B8«A<ia3t*nr33y. c*ii±. -y>fs»^Q 

— 3 — 6 0 l= «fc o -C*QX A<Jfc * A<A v 0 7 -V ^ 

n— 3— 5 9 «=«»; ot«B*t fe^T 5 - 1 £i»Jt 

[0 0 4 6] *3**fefcH=*S^-C(±, «FlEffl»T 

-A6 6fl>l»IE+H'i?>^P-5-6 0A<3$**ttT)tC 
u^«(=l±. SiJlBH-tM^i/^P-^-e o^fflSI=»ifi 
*t*.S^l6ll=lfIfBSS«»T-A6 6 **1**0»*1*SX 

t,H-5ctl=J;y . «IIE9i-t»-<i?>yp— 5-6 6©* 

^»iaffiiit*Rs-r-5. Ba#ftw«^K6 9A<»itc, 

[0 0 4 7] IMB^ft^Sl 8li. tfrtB7-y/<-^L/— 

lBSttJ!nx#Sl 7<D'<-X^U-K5 8l=«*$^fc 
i!*yjK;H>7 0i:. 0 5lc^-r«fc5l=. WIB*^BI=S 
SSH-Sirt tic. SJ|Biliy^Uh7 0(=j*IS*4xr^- 
OBeifttACf- 7K=e— ^ — 7 1 ii:i^ti«* 



(6) 



7-2 4 6 5 2 3 



(DAC-y— Hi^E— ^ — 4 8 9ftfSl 8<DAC+>— 

5— 7 1 tit. fcc^lsa&AaStifcvv:? h* 

«* s ^o-h j± c Bifti+aifciu;* i* c <oias* 

i=«ty. vv^ h*fts©AAci:ststtiaftii 
flu ftfB->^7 h*t*s<oiaeflflE<DtiiyttiL»#, *s 

££l7\ CHf,<0lHI=*AC*ffXL-CS»/W^2 4 
±l=*»Ufcfl>*.(=. WflEi7—>'J>*— 2 2£f*M 

ia-*<D«Me«#flH&:?P 2 0(=li. IMBxr- 
->U>*— 2 2©tt»*lSll:»LT«»Lf:#-f Kfl.3 
OA<J»fiJtS*t. C<D#-f h*TL3 OI=. WIB^tt>t29l= 

-tti^oiwretf-r KH3 o t^«ic«»LT«ty^it 
xt— ->y>y— 2 2(oe^ h>n-v Kromraatic 

LfctflV ft»n2 9^Lt. «f*Q.y K3 1 A<, *I 
ffi-7J<0ffl»Sfcfcffl»?P ;/* 2 OICWIBXT— >'J 
2 2 05ff»*lSH-S4 L -C«« L r»fifc**ifc 

fcffl»:?P v -9 2 o *ffe*0>BI^«»<O«»^a 2 
oir«L-C»ift. «ffl*-t*-C. ->J(J)^7^fr2 8ffi 

lW1E*ACA<lB1E#^^>^«r2 8<DV»|Sl 
(=«#*tifc«!B-e. TOIBxT— >y>*-2 2©^» 
*iA<**5HTt,. a»3fn-v>2 0(=«»L-C«BS**i 

A. :(D)I#D-; K3 1(=»gI*;KT*MKfflMgttfcffl 

#«bo>«m ? a v * 2 o * e, »m-r «*M=iMi-r * - 

ktftii±iii\Z>. LfcA<-DT. »«E#* ^ 2 8 <D 

V »ra(=tt!» * Hfc * A C <DH3ttt»A<llt C i *<<C 

[0 0 4 9] c<D«ffco©*.r=. B7i=^-r«tai=. V 

+ 7 h*<*S©-4«»*iei##Sl 4<©XT-^Ar-yf 
SI 3©I7->'J >^f-4 3 SttBitSCiCJ: 

y, »»p-v K4 2$^ASii?si i<o— oizmxz 
»a£-e-c. «rtE*»a-v K4 2<ojfe4«icBiyMi+t»*T. 



[0 0 5 0] CtUcjfcVt*,. HMO'*? h*tts£a»» 
f»1 4l=«tyffll*LfcSPB-C t s »»#S1 8 
*-*-7 1 *^»*1i-^Ctl=J;y, £t±*0I#f8l 

[005 1] Zt^v. sieuik^BM 6<D"9— m^e— > 

— 4 8 £fMtt£-t*T*rfBx7— ft";9 4 6 £®IE*-t± 
5CiCJ:y, C©l7-f t f f 4 6 l:fi» *llTU 

T?^r<b5l=. attmx^Ri 7(0-*a>5*ff>>y V5f 

— 6 3l=«ty, X^-T K7-A6 1 *»ft*1±T. *0> 
JtS(Dy^^7«^P-7-5 9$i/t7 h*»S(D«| 
«l=a»*-a--5i:IBIII»(:, flMr©&E->y 6 7 * 

^»*i*-s ciic^y, shim v^p-^-eosia 
[0052] ca>*s*. ff^ttK^fc-s-y-^r^vyp- 

O|cJ:yB3Cill0XA<|6$tf5A^&. »XI=l|-r •5B»(Bl* 
A<. *?U>?6 8f=J:ij:ELM::ttS-r«%ni=ttl»3 

ft-ci^a^ j*a->y 6 7i=«fcSSi-9-'f 

6 0iai=»>^7 h S £ I. oj^ y act ft<T? 

S*-f i5>^P-7-6 Ot 1 Offl/^^T 
■y^P-7-5 9tl:,):9Tyt7 l-*t*S £3£»f * 

h*{* s icinx-r * c t *<t? * * . 

[0 0 5 3] z©J;3fctoxA<lifcS;ftfc<0*,l::. Stt* 
X^«1 7(D4J*tt->y>y-6 3 • 6 7 £i»*|pl'M* 
«*1±*Ci:l=«fcy, ftP-7-5 9 • 60 • 6 O £-> 

t7 h*^»sA^c>^ltlB*-ti•■c. c<e)*>a'7 h**siay 

S**<l!l!*t*i:ttic. {4««tae>5 1 A<-fe>-tf- 
-5 2l=«fcoXtttb*Hf=ft**R»iSii:L. -9— 

di— 4 8 0>»5£tt«-*£ifi»iEx7— ^-w^ 4 6 imn 

iai£IB»#S 1 6M- * — 4 80> 
lElG*#JtL-C. h**s**0>*iliy©Br3ta 

[0054] CH«fcy#IE#Sl 5(0-9— 7K->y 
SttBSeSCiC^y. llliBKl^Sl 6. ffi»*S 
14. ~>v? h*»:S. fcJ:^ 3Brt#«1 3A<-«:i: 

[0055] za>^oum^mmLxfftj:t>*i^zt 

|=«fcy, h*(*sa)[aOiDXA<j6**tfcSB5i-A<* 

^©->-V^ K*«:S©T»l8aEI*. ffltBfflttJDX* 
&1 7l=J:-5C3i!b*ax©fitB(c*H£LTl)(FlE#E#Sl 

5 ©-9— tk •> y >^-(D^ita*«^-r -s c <t i= <fc o r 



(7) 
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-f -&3£1#/W ^2 4#a- K-b;U2 5l=a»*-»±t,*u^ 
C<blw«fcy«6tb*H-5, f LT, frfiP— KHz;U2 5(c 

aj*S*£#m^H:l 5^7 — K/<-vJ7 LT, JUKKA 
BE* S c i t pHi-r? fc*„ 

[0 0 5 6] Cfl)J;ai:Lt-o<J)*ACi!)fflSA^7 
-Tat, St\ :fcAB5£^BM 1©i7->';>?-2 
2^a73l6ll=^»*i±T. B3£*«BI=&-1>:*jAC(DB5E 
£#B*Lfc&(::. ffttfSl 5(c«toTlBIBiaeB«|^ 
« 1 6. ffi»#«l 4, ->V7 K*t*S, fc^l*. 3Srt 

[0 0 5 7] ^T?. 36«*fft1 3|C»I+C,^.T^4X 

7—>U >df-4 3 tTlfBa K4 2£a— 

^«@lli*-(*-i)c:i:i=«fcy, a ca<Bfl3g;**tT 

Si a<©-y— $ — 7 1 i=<fcorattiox#ai 7 

[00 5 8] C^i«ty. 3KW#S1 3*WflEAAHffi^ 
fSl 1 E*)lC»ArS title. f©«#«tt4 4*i/A- 

ft**. *IlEi4a*»e>5 1 t-tr>^— 5 2i:lcko 
-5#EHEHM#R1 6l;J;oTi/t7 K*(*S 

[00 5 9] iw&Lfc»f*£iW£B***yiS-*-c 

[OO 6 0] C<0J:5(=. *Htfll^SAAvt7 

h-<D«it»ai oick^if, a*«>*Ac*ai«L.T-> 

+ 7h*»si:, WS<»<i»T?*oi9r5i<&ftl*-cB5£-*- 

[006 1] LfcA<oT, *AC(DB5£ftflE<D£S(::HS 

EIi!lftflE*«M^-^<7>^T7«fSprteT?*y, m,U 
*3S-5«5S<D2>AC£->-\» ? S^ffcSirBSS'T 

««-r^tt>^-c?. ffliSAv-D5»^»l6A<plH|t?3by . % 
[0 0 6 2] fcfc, !5tB3l)56^l=fcUT^LfcS-«fiEW 



H««fl)^5>^H2 8©v3UKtt<o^yj=. 
El&ettfcXftP — 7 8 o<oniBi:<k-5t. ME*i» 
C <fc 3 (rLTt, J: l\, 8S»e£/«j: 

Wtmo) <?3>zrtS2 8©v3U»«(oft*?yi=-»©ia 

IEa«fc3fc#P— 78 oSEiLttJ:^. 

[0 0 6 3] 

[SEIMKOa&Sl] SLkHBLfe*?!::. **EW<D»3jMS 1 
*ifc*Ai/*:7 h«Jit«Stl=SA-^*wi:l=J:y. C(D 

^«5«o^i»7jis] 1= tt£? 3 75 ifii (= &u $ 1* -5 unmm 

>?fttlS|l:*Av^7 h«MWft*«*U fe-SlMi 

>^»«£l¥ELrl.^■SA^f,. 75-. ttttttMftft" & <DB 
Si * < <C o T *. rT»«-5? ^5 1/ A<»»^- ftct 

[OO 6 4] *fc. **W<D»*g|2li. fTlE^^^^ 

aj*t*a»<D3t»p-7-eitfi)t-r*ctic«fcy. *a-> 

t*<-C?#, ^-DAA->+7 h«fi£SSI<0@l»*n5»l=fT 
*0)*!S-cet«*ttB^-r -5 C t A<T7 * ^ „ 

[BBonm&KH] 

[B1] fieSEOT^Air^-fr^ H*t*:i:roH^7J;£^l!iBj 
-f i. fc 46©S»<0*BrBB fc •& „ 

[B2] B 1 (=^-r75Jilc<fcorBS*+tfc*Ai:i>-v 
7 h*(*t(DB3^g»^**-r*»rBB-efc€.. 

ti3] *%wo>-mmmo>±ttmm<Dmmm-e&Zo 
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[194] *&Htt-?lffitt<D£#SB<DjEffiH7&&. 
[69 5] **l!fl<D-*S6«CD»£#l9, JSrt¥«, 91k 

a. 
a. 

[gas] **w<o-*i6«)<©ffli4JBx#s**-r-»* 

*ISLfcJ£ii0-C&-S. 

[ia 9] **w©-*ife«<DsattiDx^s*^-r-«* 

*f8Lfc*HS0«S0-e**. 



[01 o] **^0)-ltJ6«©»2l#S. *ABS*S 

Lfc*ffl0T?*-&. 
[B1 1] **M(Dflk©-SI«6«©*Affl^«*^ 

[»*«>■■] 

10 ^3Av^7h«it»S 

1 1 AABS¥S 

2 2 17- i> U > y— (■»««) 

2 8 (*7>^»tt) 

3 1 »«D.;K 

8 0 sma— ? 

S h*tt 

C *A 



[01] [02] [03] [04] 
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[0 1 O] 




#i*JMB*S£»ira««*3fg»*985# 
J%***!*S£I*Br 985* 



(72)*«1# JIIP m 
(72)*W# 

«r«*«r»rU'h*Br=*« 1 5i7f 'J 



